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(54) DIGITAL SIGNAL PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To raise a resolution with the relatively small increase of a 
circuit scale and power consumption. 

SOLUTION: This digital signal processor for converting discrete signals sampled by a 
prescribed fi-equency ck to digital signals is provided with a dither signal generation 
means 6 for generating the dither signals of the same cycle as the discrete signals, an 
analog/digital conversion means 8 and a digital integration means 9. After adding the 
dither signals to the discrete signals, they are converted to the digital signals in the 
analog/digital conversion means 8 by using the clock signals of the frequency nek of (n)- 
folds (n is an integer >2) of the firequency of the discrete signals and the digital signals 
obtained on the output side of the analog/digital conversion means 8 are integrated for (n) 
times by the digital integration means 9 and outputted. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the digital signal processor which changes into a digital signal the discrete 
signal sampled with predetermined frequency ck A dither signal generating means to 
generate the dither signal of the same period as said discrete signal. An analog-to-digital 
means and a digital integral means are established. While changing into a digital signal 
with said analog-to-digital means using a clock signal twice [ n (n is two or more 
integers) ] the frequency nek of the frequency of said discrete signal after adding said 
dither signal to said discrete signal The digital signal processor characterized by making 
it output after integrating with the digital signal acquired by the output side of said 
analog-to-digital means n times with said digital integral means. 
[Claim 2] The digital signal processor characterized by said dither signal being a saw- 
tooth wave signal in a digital signal processor according to claim 1. 



DETAILED DESCRIPTION 



[Detailed Description of the Inyention] 
[0001] 

[Field of the Invention] This invention is used for changing into a digital signal the 
discrete signal acquired by output sides, such as a CCD line sensor, and relates to a 
suitable digital signal processor. 
[0002] 

[Description of the Prior Art] For example, the flash plate (juxtaposition) mold analog- 
digital converter which is an analog-digital converter for high speeds is used for changing 
into a digital signal the discrete signal generally acquired by output sides, such as a CCD 
line sensor. 

[0003] Conventionally, the thing with a resolving power of 10 bits is used as this flash 
plate (juxtaposition) mold analog-digital converter. 1024 comparators are required, a 
flash plate (juxtaposition) mold analog-digital converter with a resolving power [ this ] of 



I 




10 bits has a comparatively large circuit scale (chip area), and its power consumption is 
also comparatively large. 

[0004] Since the circuit scale (chip area) became these twice and power consumption also 

became these twice when 1 more bit of resolving power of a flash plate (juxtaposition) 

mold analog-digital converter with a resolving power [ this ] of 10 bits was raised, there 

was un-arranging with difficult implementation of high-resolution-izing. 

[0005] This invention aims at attaining high-resolution-ization by the increment in 

comparatively few circuit scales and power consumption in view of ******. 

[0006] 

[Means for Solving the Problem] In the digital signal processor from which this invention 
digital signal processor changes into a digital signal the discrete signal sampled with 
predetermined frequency ck A dither signal generating means to generate the dither 
signal of the same period as this discrete signal. After establishing an analog-to-digital 
means and a digital integral means and adding this dither signal to this discrete signal 
While changing into a digital signal with an analog-to-digital means using a clock signal 
twice [ n (n is two or more integers) ] the frequency nek of the frequency of this discrete 
signal It is made to output after integrating with the digital signal acquired by the output 
side of this analog-to-digital means n times with this digital integral means. 
[0007] After adding the dither signal of for example, a saw-tooth wave signal to a 
discrete signal according to this invention, the clock signal of one n times, for example, 4 
times, the frequency nek of the frequency of this discrete signal of this is used. Since it 
has changed into the digital signal with the analog-to-digital means, n pieces, for 
example, four pieces, for example, a 10-bit digital signal, are obtained one period of this 
discrete signal. Since he is trying to output this n digital signal, for example, four pieces, 
with a digital integral means times [ n ], for example, after finding the integral 4 times 
One n times, for example, 4 times, the resolution of this analog-to-digital means of this 
can be raised. For example, when the resolving power of this analog-to-digital means is 
10 bits, a 12-bit digital signal can be outputted, and moreover, there are comparatively 
few increments in a circuit scale and power consumption. 
[0008] 

[Embodiment of the Invention] With reference to a drawing, I will explain per example 
of this invention digital signal processor below. In drawing 1 , 1 shows the optoelectric 
transducer which used CCD and this optoelectric transducer 1 is made as [ acquire / the 
image pick-up signal which the signal which changes from field through period lb and 
signal period Ic which are made into **** reset period la shown in drawing 2 A and 
reference level according to a clock signal ck to that output side repeats ]. 
[0009] The image pick-up signal acquired by the output side of this optoelectric 
transducer 1 is supplied to the correlation duplex sampling circuit 2, 
[0010] Moreover, 3 shows the clock generation circuit which generates clock signal 4ck 4 
times the frequency of the clock signal ck supplied to an optoelectric transducer 1, and 
carries out it as [ supply / through 1/4 counting-down circuit 4 / clock signal 4ck of this 
clock generation circuit 3 / to an optoelectric transducer 1 / as a clock signal ck ]. 
[001 1] Moreover, the correlation duplex sampling circuit 2 is supphed by making into a 
sampling signal the clock signal ck acquired by the output side of this 1/4 counting-down 
circuit 4. In this correlation duplex sampling circuit 2, it carries out as [ obtain / discrete- 
signal 2a sampled on the frequency ck of an opposite phase as level of field through 



period lb was made into reference level, the sampling hold of the level of signal period 
Ic was carried out and it was shown in drawing 2 B ]. It carries out as [ supply / to an 
adder circuit 5 / discrete-signal 2a obtained by the output side of this correlation duplex 
sampling circuit 2 ]. 

[0012] Moreover, 6 shows a dither signal generating circuit, and as this example is shown 
in drawing 2 C as this dither signal, it is taken as saw-tooth wave signal 6a of the same 
period as discrete-signal 2a shown in drawing 2 B. Level of the peak two peak of this 
saw-tooth wave signal 6a is carried out as [ consider / as three fourths of the level of 1 
quantization level (LSB) of the analogue-to-digital conversion circuit 8 mentioned later ]. 
<BR> [0013] It carries out as [ supply / to an adder circuit 5 / saw-tooth wave signal 6a 
of the same period as discrete-signal 2a obtained by the output side of this dither signal 
generating circuit 6 ]. In this adder circuit 5, saw-tooth wave signal 6a which is a dither 
signal is added to this discrete-signal 2a, and as shown in drawing 2 D, the signal with 
which saw-tooth wave signal 6a which is a dither signal was added to this discrete-signal 
2a is acquired by the output side of this adder circuit 5. 

[0014] The signal with which saw-tooth wave signal 6a which is a dither signal was 
added to discrete-signal 2a obtained by the output side of this adder circuit 5 is supplied 
to the sampling hold circuit 7. In this sampling hold circuit 7, by making into a sampling 
signal clock signal 4ck 4 times the frequency of the clock signal ck acquired in the clock 
generation circuit 3, a sampling hold is carried out and it carries out as [ obtain / at the 
**** 1 clock-signal ck period shown in the output side of this sampling hold circuit 7 at 
drawing 2 E / the sampUng hold signal which carried out the sampling hold 4 times ]. 
[0015] The sampling hold signal obtained by the output side of this sampling hold circuit 
7 is supplied to the analogue-to-digital conversion circuit 8. As this analogue- to-digital 
conversion circuit 8, a thing with a resolution of 10 bits is used in this example. 
[0016] Moreover, in this example, this analogue-to-digital conversion circuit 8 is carried 
out as [ change / by clock signal 4ck 4 times the frequency of the clock signal ck acquired 
in the clock generation circuit 3 / into a digital signal / an analog signal ]. 
[0017] Therefore, the digital signal whose resolving power of four pieces is 10 bits is 
acquired by the output side of this analogue-to-digital conversion circuit 8 at a 1 clock- 
signal ck period. The resolving power obtained by the output side of this analogue-to- 
digital conversion circuit 8 supplies the digital signal which is 10 bits to digital adder 9a 
of 12 bit patterns which constitute the digital integrating circuit 9. 
[0018] The output signal of this digital adder 9a is supplied to digital latch circuit 9b of 
12 bit patterns which constitute this digital integrating circuit 9, and the output signal of 
this latch circuit 9b is supplied to digital adder 9a. While making it operate by clock 
signal 4ck 4 times the frequency of the clock signal ck acquired as a clock signal of this 
latch circuit 9b in the clock generation circuit 3, a clock signal ck is supplied to the clear 
terminal cl, and it carries out as [ clear / this / this latch circuit 9b ]. 
[0019] That is, this digital integrating circuit 9 is a thing the bottom which carries out the 
digital integral of the four digital signals of a 1 clock-signal ck period. It becomes the 
**** integral wave which shows the output signal of this digital adder 9a to drawing- 2 F 
when a signal wave form is observed through the digital-to-analog circuit of 12 bit 
patterns. 

[0020] The output signal of this digital adder 9a is supplied to the digital latch circuit 10 
of 12 bit patterns. The clock signal of a frequency ck is supplied to this latch circuit 10 as 
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a clock signal. That is, sequential supply of the signal with which the digital output signal 
of the analogue-to-digital conversion circuit 8 integrated 4 times is carried out at this 
latch circuit 10. 

[0021] It carries out as [ supply / to the digital video-signal output terminal 1 1 of 12 bit 
patterns / the output signal of this latch circuit 10 ]. The signal corresponding to the 
signal which was in discrete-signal 2a which shows the output signal of this latch circuit 
10 to drawing 2 B as shown in drawing 2 G when a signal wave form is observed through 
the digital-to-analog circuit of 12 bit patterns during the 1 clock-signal ck was acquired. 
[0022] Furthermore, with reference to drawing 3 and drawing 4 , it explains to a detail in 
simulation about actuation of this analogue-to-digital conversion circuit 8 of this 
example, the digital integrating circuit 9, and a latch circuit 10. 
[0023] As shown in drawing 3 , whenever the level of the analog signal inputted 
generally exceeds 1 quantization level (LSB) in 1 sampling period (1 clock-signal ck 
period) in an analogue-to-digital conversion circuit, digital value carries out "1" step rise. 
The analogue-to-digital conversion circuit 8 with a resolving power [ this ] of 10 bits is 
the resolving power of 1024 steps. 

[0024] By the way, it sets to this example. A peak two peak level the analog signal 
supplied to the input side of this analogue-to-digital conversion circuit 8 to discrete-signal 
2a obtained by the output side of the correlation duplex sampling circuit 2 as three 
fourths of dither signals of level of 1 quantization level (LSB) In four **** which are the 
signals with which ********** signal 6a was added, and are shown in drawing 4 A for 
each step of every of these 1024 steps, it is al -a4. It thinks. 

[0025] namely, a case ~ al like ~ the time of being the level of 0 - 1/4 of 1 quantization 
level (LSB) of a step with discrete-signal 2a ~ 4 times as much clock signal 4ck as a 
clock signal ck - one by one ~ 4 times CI, C2, and C3 C4 [ and ] ~ the case where 1 
quantization level is not exceeded once even if it carries out a sampling hold in the 
sampling hold circuit 7 ~ a case ~ a2 like ~ a discrete signal in the time of the level of 1 / 
4 - 2/4 of 1 quantization level (LSB) of a certain step the case where it exceeds once ~ a 
case — a3 like — a discrete signal in the time of the level of 2 / 4 - 3/4 of 1 quantization 
level (LSB) of a certain step a case when exceeding twice ~ a4 like - a discrete signal is 
the case where it exceeds 3 times in the time of less than 3 / four to 1 level of 1 
quantization level (LSB) of a certain step (refer to drawing 4 B). 
[0026] In the case of four, the digital signal which looks at that component value in 
analog, and is acquired by drawing 4 C at ** [ like ] and this latch circuit 10 when the 
digital integrating circuit 9 is integrated with the output of this analogue-to-digital 
conversion circuit 8 4 times is al -a4 at each step of 1024 steps. The digital signal of 
4096 steps which have resolving power is acquired, and resolving power serves as the 
analogue-to-digital conversion circuit and equivalence which are 12 bits. 
[0027] After adding the dither signal of saw-tooth wave signal 6a to discrete-signal 2a 
which sampled the image pick-up signal on the frequency ck according to this example 
Since it has changed into the digital signal by the analogue-to-digital conversion circuit 8 
using the 4 times as many clock signal of frequency 4ck as the frequency of this discrete- 
signal 2a Since he is trying to output after acquiring four 10-bit digital signals one period 
of this discrete-signal 2a and integrating the digital integrating circuit 9 with this four 
digital signal 4 times A digital signal with a conversion circuit [ this / 8 / 4 times the 
resolving power of an analogue to digital ] and a resolving power of 12 bits is acquired. 



[0028] Since the digital integrating circuit 9 and a latch circuit 10 only increase as a 
circuit scale as compared with the conventional analogue-to-digital conversion circuit 
according to this example, as for the increment in this circuit scale, the increment in 
power consumption also has comparatively few profits comparatively few therefore. For 
this reason, according to this example, the analog-to-digital means of a high resolution 
can be realized comparatively cheaply. 

[0029] Moreover, according to this example, the dither signal is added at the time of an 
analog to digital, but since the digital integrating circuit 9 is integrated, there are profits 
which fluctuation of an output signal does not produce. 

[0030] In addition, although it stated so that the dither signal generating circuit 6 where a 
peak two peak generates serration wave signal 6a of 3/4LSB might be formed in drawing 
i , as it is shoAvn in drawing 5 , it is the capacitor C3 for a hold of the correlation duplex 
sampling circuit 2. It is Resistor RX to juxtaposition. It prepares and is this capacitor C3. 
Resistor RX The time constant to depend may be carried out as [ serve as / a ripple / 
abbreviation 3 /4LSB]. 

[0031] Per this drawing 5 and also the **** image pick-up signal which 20 shows the 
input terminal of the correlation duplex sampling hold circuit 2 for stating, and is shown [ 
state ] in this input terminal 20 in this drawing 5 at drawing 2 A are supplied. It connects 
with the 1 side of sampling switch 22a which turns on this input terminal 20 by the 
sampling pulse ck in signal period Ic of an image pick-up signal through the connection 
switch 21 switch on only in field through period lb which is the reference signal of this 
image pick-up signal. 

[0032] It is the capacitor CI for a reference voltage hold about the node of this 
connection switch 21 and sampling switch 22a. It minds and grounds, while connecting a 
side besides this sampling switch 22a to non-inversed input terminal + of the operation 
amplifying circuit 23 which constitutes a comparator circuit ~ this non-inversed input 
terminal + ~ capacitor C3 for a reference voltage hold while minding and grounding - 
this capacitor C3 the ripple according to a time constant to juxtaposition ~ about ~ 
resistor RX used as 3/4LSB It carries out as [ connect ]. 

[0033] Moreover, while connecting with inversed input terminal - of the operation 
amplifying circuit 23 through sampling switch 22b which turns on this input terminal 20 
by the sampling pulse ck in signal period Ic of an image pick-up signal, it is this inversed 
input terminal. - Capacitor C2 for a sampling hold It minds and connects. An output 
terminal 24 is derived from this operation amplifying circuit 23. 

[0034] In this drawing 5 , when the **** image pick-up signal shown in an input terminal 
20 at drawing 2 A is suppUed, **** shown in drawing 2 D and the signal with which the 
dither signal of a saw-tooth wave signal was added to the discrete signal with which the 
sampling hold of the signal period Ic of an image pick-up signal was carried out are 
acquired by the output terminal 24. 

[0035] Moreover, although the sampling hold circuit 7 was formed in the example of 
drawing 1 , the analogue-to-digital conversion circuit 8 can be a flash plate mold, or can 
omit this sampling hold circuit 7 in what builds in the sampling hold circuit in this 
analogue- to-digital conversion circuit 8. 

[0036] Moreover, although it stated so that an analog to digital might be carried out in the 
above-mentioned example with a clock signal 4 times the firequency of the frequency ck 
of a discrete signal, the firequency of this clock signal can use a n times (n is two or more 



integers) as many thing as this, and can make it one n times the resolution of this at this 
time. 

[0037] Moreover, as for this invention, it is needless to say that various configurations 
can take in addition to this, without deviating fi"om the summary of this invention, 
without restricting to the above-mentioned example. 
[0038] 

[Effect of the Invention] According to this invention, as compared with the conventional 
analogue-to-digital conversion circuit, there are profits which can obtain the analogue-to- 
digital inverter of a high resolution by the increment in a circuit scale only with only 
increasing [ comparatively little ] the digital integrating circuit 9 and a latch circuit 10 as 
a circuit scale. 

[0039] Moreover, since there are few increments in a circuit scale according to this 
invention, there are profits from which the increment in power consumption can obtain 
the analogue-to-digital inverter of a high resolution that it is few and cheaply. Moreover, 
according to this invention, the dither signal is added at the time of an analog to digital, 
but since the digital integrator is integrated, there are profits which fluctuation of an 
output signal does not produce 



TECHNICAL FIELD 



[Field of the Invention] This invention is used for changing into a digital signal the 
discrete signal acquired by output sides, such as a CCD line sensor, and relates to a 
suitable digital signal processor. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, as compared with the conventional 
analogue-to-digital conversion circuit, there are profits which can obtain the analogue-to- 
digital inverter of a high resolution by the increment in a circuit scale only with only 
increasing [ comparatively little ] the digital integrating circuit 9 and a latch circuit 10 as 
a circuit scale. 

[0039] Moreover, since there are few increments in a circuit scale according to this 
invention, there are profits from which the increment in power consumption can obtain 
the analogue-to-digital inverter of a high resolution that it is few and cheaply. Moreover, 
according to this invention, the dither signal is added at the time of an analog to digital, 
but since the digital integrator is integrated, there are profits which fluctuation of an 
output signal does not produce 



TECHNICAL PROBLEM 



[Description of the Prior Art] For example, the flash plate (juxtaposition) mold analog- 
digital converter which is an analog-digital converter for high speeds is used for changing 
into a digital signal the discrete signal generally acquired by output sides, such as a CCD 



line sensor. 

[0003] Conventionally, the thing with a resolving power of 10 bits is used as this flash 
plate (juxtaposition) mold analog-digital converter. 1024 comparators are required, a 
flash plate (juxtaposition) mold analog-digital converter with a resolving power [ this ] of 
10 bits has a comparatively large circuit scale (chip area), and its power consumption is 
also comparatively large. 

[0004] Since the circuit scale (chip area) became these twice and power consumption also 
became these twice when 1 more bit of resolving power of a flash plate (juxtaposition) 
mold analog-digital converter with a resolving power [ this ] of 10 bits was raised, there 
was un-arranging with difficult implementation of high-resolution-izing. 
[0005] This invention aims at attaining high-resolution-ization by the increment in 
comparatively few circuit scales and power consumption in view of 



MEANS 



[Means for Solving the Problem] In the digital signal processor from which this invention 
digital signal processor changes into a digital signal the discrete signal sampled with 
predetermined frequency ck A dither signal generating means to generate the dither 
signal of the same period as this discrete signal, After estabUshing an analog-to-digital 
means and a digital integral means and adding this dither signal to this discrete signal 
While changing into a digital signal with an analog-to-digital means using a clock signal 
twice [ n (n is two or more integers) ] the frequency nek of the frequency of this discrete 
signal It is made to output after integrating with the digital signal acquired by the output 
side of this analog-to-digital means n times with this digital integral means. 
[0007] After adding the dither signal of for example, a saw-tooth wave signal to a 
discrete signal according to this invention, the clock signal of one n times, for example, 4 
times, the fi-equency nek of the frequency of this discrete signal of this is used. Since it 
has changed into the digital signal with the analog-to-digital means, n pieces, for 
example, four pieces, for example, a 10-bit digital signal, are obtained one period of this 
discrete signal. Since he is trying to output this n digital signal, for example, four pieces, 
with a digital integral means times [ n ], for example, after finding the integral 4 times 
One n times, for example, 4 times, the resolution of this analog-to-digital means of this 
can be raised. For example, when the resolving power of this analog-to-digital means is 
10 bits, a 12-bit digital signal can be outputted, and moreover, there are comparatively 
few increments in a circuit scale and power consumption. 
[0008] 

[Embodiment of the Invention] With reference to a drawing, I will explain per example 
of this invention digital signal processor below. In drawing 1 , 1 shows the optoelectric 
transducer which used CCD and this optoelectric transducer 1 is made as [ acquire / the 
image pick-up signal which the signal which changes fi*om field through period lb and 
signal period Ic which are made into **** reset period la shown in drawing 2 A and 
reference level according to a clock signal ck to that output side repeats ]. 
[0009] The image pick-up signal acquired by the output side of this optoelectric 
transducer 1 is supplied to the correlation duplex sampling circuit 2. 
[0010] Moreover, 3 shows the clock generation circuit which generates clock signal 4ck 4 



times the frequency of the clock signal ck supplied to an optoelectric transducer 1, and 
carries out it as [ supply / through 1/4 counting-down circuit 4 / clock signal 4ck of this 
clock generation circuit 3 / to an optoelectric transducer 1 / as a clock signal ck ]. 
[001 1] Moreover, the correlation duplex sampling circuit 2 is supplied by making into a 
sampling signal the clock signal ck acquired by the output side of this 1/4 counting-down 
circuit 4. In this correlation duplex sampling circuit 2, it carries out as [ obtain / discrete- 
signal 2a sampled on the frequency ck of an opposite phase as level of field through 
period lb was made into reference level, the sampHng hold of the level of signal period 
Ic was carried out and it was shown in drawing 2 B ]. It carries out as [ supply / to an 
adder circuit 5 / discrete-signal 2a obtained by the output side of this correlation duplex 
sampHng circuit 2 ]. 

[0012] Moreover, 6 shows a dither signal generating circuit, and as this example is shown 
in drawing 2 C as this dither signal, it is taken as saw-tooth wave signal 6a of the same 
period as discrete-signal 2a shown in drawing 2 B. Level of the peak two peak of this 
saw-tooth wave signal 6a is carried out as [ consider / as three fourths of the level of 1 
quantization level (LSB) of the analogue-to-digital conversion circuit 8 mentioned later ]. 
[0013] It carries out as [ supply / to an adder circuit 5 / saw-tooth wave signal 6a of the 
same period as discrete-signal 2a obtained by the output side of this dither signal 
generating circuit 6 ]. In this adder circuit 5, saw-tooth wave signal 6a which is a dither 
signal is added to this discrete-signal 2a, and as shown in drawing 2 D, the signal with 
which saw-tooth wave signal 6a which is a dither signal was added to this discrete-signal 
2a is acquired by the output side of this adder circuit 5. 

[0014] The signal with which saw-tooth wave signal 6a which is a dither signal was 
added to discrete-signal 2a obtained by the output side of this adder circuit 5 is supplied 
to the sampling hold circuit 7. In this sampling hold circuit 7, by making into a sampling 
signal clock signal 4ck 4 times the frequency of the clock signal ck acquired in the clock 
generation circuit 3, a sampling hold is carried out and it carries out as [ obtain / at the 
**** 1 clock-signal ck period shown in the output side of this sampling hold circuit 7 at 
drawing 2 E / the sampling hold signal which carried out the sampling hold 4 times ]. 
[0015] The sampling hold signal obtained by the output side of this sampling hold circuit 
7 is supplied to the analogue-to-digital conversion circuit 8. As this analogue- to-digital 
conversion circuit 8, a thing with a resolution of 10 bits is used in this example. 
[0016] Moreover, in this example, this analogue-to-digital conversion circuit 8 is carried 
out as [ change / by clock signal 4ck 4 times the frequency of the clock signal ck acquired 
in the clock generation circuit 3 / into a digital signal / an analog signal ]. 
[0017] Therefore, the digital signal whose resolving power of four pieces is 10 bits is 
acquired by the output side of this analogue-to-digital conversion circuit 8 at a 1 clock- 
signal ck period. The resolving power obtained by the output side of this analogue-to- 
digital conversion circuit 8 supplies the digital signal which is 10 bits to digital adder 9a 
of 12 bit patterns which constitute the digital integrating circuit 9. 
[0018] The output signal of this digital adder 9a is supplied to digital latch circuit 9b of 
12 bit patterns which constitute this digital integrating circuit 9, and the output signal of 
this latch circuit 9b is supplied to digital adder 9a. While making it operate by clock 
signal 4ck 4 times the frequency of the clock signal ck acquired as a clock signal of this 
latch circuit 9b in the clock generation circuit 3, a clock signal ck is supplied to the clear 
terminal cl, and it carries out as [ clear / this / this latch circuit 9b ]. 



[0019] That is, this digital integrating circuit 9 is a thing the bottom which carries out the 
digital integral of the four digital signals of a 1 clock-signal ck period. It becomes the 
**** integral wave which shows the output signal of this digital adder 9a to drawing 2 F 
when a signal wave form is observed through the digital-to-analog circuit of 12 bit 
patterns. 

[0020] The output signal of this digital adder 9a is supplied to the digital latch circuit 10 
of 12 bit patterns. The clock signal of a frequency ck is supplied to this latch circuit 10 as 
a clock signal. That is, sequential supply of the signal with which the digital output signal 
of the analogue-to-digital conversion circuit 8 integrated 4 times is carried out at this 
latch circuit 10. 

[0021] It carries out as [ supply / to the digital video-signal output terminal 11 of 12 bit 
patterns / the output signal of this latch circuit 10 ]. The signal corresponding to the 
signal which was in discrete-signal 2a which shows the output signal of this latch circuit 
10 to drawing 2 B as shown in drawing 2 G when a signal wave form is observed through 
the digital-to-analog circuit of 12 bit pattems during the 1 clock-signal ck was acquired. 
[0022] Furthermore, with reference to drawing 3 and drawing 4 , it explains to a detail in 
simulation about actuation of this analogue-to-digital conversion circuit 8 of this 
example, the digital integrating circuit 9, and a latch circuit 10. 
[0023] As shown in drawing 3 , whenever the level of the analog signal inputted 
generally exceeds 1 quantization level (LSB) in 1 sampling period (1 clock-signal ck 
period) in an analogue-to-digital conversion circuit, digital value carries out "1" step rise. 
The analogue-to-digital conversion circuit 8 with a resolving power [ this ] of 10 bits is 
the resolving power of 1024 steps. 

[0024] By the way, it sets to this example. A peak two peak level the analog signal 
supplied to the input side of this analogue-to-digital conversion circuit 8 to discrete-signal 
2a obtained by the output side of the correlation duplex sampling circuit 2 as three 
fourths of dither signals of level of 1 quantization level (LSB) In four **** which are the 
signals with which ********** signal 6a was added, and are shown in drawing 4 A for 
each step of every of these 1024 steps, it is al -a4. It thinks. 

[0025] namely, a case - al like ~ the time of being the level of 0 - 1/4 of 1 quantization 
level (LSB) of a step with discrete-signal 2a — 4 times as much clock signal 4ck as a 
clock signal ck ~ one by one — 4 times CI, C2, and C3 C4 [ and ] ~ the case where 1 
quantization level is not exceeded once even if it carries out a sampling hold in the 
sampling hold circuit 7 — a case - a2 like — a discrete signal in the time of the level of 1 / 
4 - 2/4 of 1 quantization level (LSB) of a certain step the case where it exceeds once — a 
case — a3 like — a discrete signal in the time of the level of 2 / 4 - 3/4 of 1 quantization 
level (LSB) of a certain step a case when exceeding twice ~ a4 like ~ a discrete signal is 
the case where it exceeds 3 times in the time of less than 3 / four to 1 level of 1 
quantization level (LSB) of a certain step (refer to drawing 4 B). 
[0026] In the case of four, the digital signal which looks at that component value in 
analog, and is acquired by drawing 4 C at ** [ like ] and this latch circuit 10 when the 
digital integrating circuit 9 is integrated with the output of this analogue-to-digital 
conversion circuit 8 4 times is al -a4 at each step of 1024 steps. The digital signal of 
4096 steps which have resolving power is acquired, and resolving power serves as the 
analogue-to-digital conversion circuit and equivalence which are 12 bits. 
[0027] After adding the dither signal of saw-tooth wave signal 6a to discrete-signal 2a 



which sampled the image pick-up signal on the frequency ck according to this example 
Since it has changed into the digital signal by the analogue-to-digital conversion circuit 8 
using the 4 times as many clock signal of frequency 4ck as the frequency of this discrete- 
signal 2a Since he is trying to output after acquiring four 10-bit digital signals one period 
of this discrete-signal 2a and integrating the digital integrating circuit 9 with this four 
digital signal 4 times A digital signal with a conversion circuit [ this / 8 / 4 times the 
resolving power of an analogue to digital ] and a resolving power of 12 bits is acquired. 
[0028] Since the digital integrating circuit 9 and a latch circuit 10 only increase as a 
circuit scale as compared with the conventional analogue-to-digital conversion circuit 
according to this example, as for the increment in this circuit scale, the increment in 
power consumption also has comparatively few profits comparatively few therefore. For 
this reason, according to this example, the analog-to-digital means of a high resolution 
can be realized comparatively cheaply. 

[0029] Moreover, according to this example, the dither signal is added at the time of an 
analog to digital, but since the digital integrating circuit 9 is integrated, there are profits 
which fluctuation of an output signal does not produce. 

[0030] hi addition, although it stated so that the dither signal generating circuit 6 where a 
peak two peak generates serration wave signal 6a of 3/4LSB might be formed in drawing 
i , as it is shown in drawing 5 , it is the capacitor C3 for a hold of the correlation duplex 
sampling circuit 2. It is Resistor RX to juxtaposition. It prepares and is this capacitor C3. 
Resistor RX The time constant to depend may be carried out as [ serve as / a ripple / 
abbreviation 3 /4LSB]. 

[0031] Per this drawing 5 and also the **** image pick-up signal which 20 shows the 
input terminal of the correlation duplex sampling hold circuit 2 for stating, and is shovra [ 
state ] in this input terminal 20 in this drawing 5 at drawing 2 A are supplied. It connects 
with the 1 side of sampling switch 22a which tums on this input terminal 20 by the 
sampling pulse ck in signal period Ic of an image pick-up signal through the connection 
switch 21 switch on only in field through period lb which is the reference signal of this 
image pick-up signal. 

[0032] It is the capacitor CI for a reference voltage hold about the node of this 
connection switch 21 and sampling switch 22a. It minds and grounds, while connecting a 
side besides this sampling switch 22a to non-inversed input terminal + of the operation 
amplifying circuit 23 which constitutes a comparator circuit — this non-inversed input 
terminal + — capacitor C3 for a reference voltage hold while minding and grounding — 
this capacitor C3 the ripple according to a time constant to juxtaposition ~ about ~ 
resistor RX used as 3/4LSB It carries out as [ connect ]. 

[0033] Moreover, while connecting with inversed input terminal - of the operation 
amplifying circuit 23 through sampling switch 22b which tums on this input terminal 20 
by the sampling pulse ck in signal period Ic of an image pick-up signal, it is this inversed 
input terminal. - Capacitor C2 for a sampling hold It minds and connects. An output 
terminal 24 is derived from this operation amplifying circuit 23, 

[0034] In this drawing 5 , when the **** image pick-up signal shown in an input terminal 
20 at drawing 2 A is supphed, **** shown in drawing 2 D and the signal with which the 
dither signal of a saw-tooth wave signal was added to the discrete signal with which the 
sampling hold of the signal period Ic of an image pick-up signal was carried out are 
acquired by the output terminal 24. 



[0035] Moreover, although the sampling hold circuit 7 was formed in the example of 
drawing 1 , the analogue-to-digital conversion circuit 8 can be a flash plate mold, or can 
omit this sampling hold circuit 7 in what builds in the sampling hold circuit in this 
analogue-to-digital conversion circuit 8. 

[0036] Moreover, although it stated so that an analog to digital might be carried out in the 
above-mentioned example with a clock signal 4 times the frequency of the frequency ck 
of a discrete signal, the frequency of this clock signal can use a n times (n is two or more 
integers) as many thing as this, and can make it one n times the resolution of this at this 
time. 

[0037] Moreover, as for this invention, it is needless to say that various configurations 
can take in addition to this, without deviating from the summary of this invention, 
without restricting to the above-mentioned example 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing one example of this invention digital signal 
processor. 

[Drawing 2] It is the diagram with which explanation of this invention is presented, 

[Drawing 3] It is the diagram with which explanation is presented. 

[Drawing 4] It is the diagram with which explanation of this invention is presented, 

[Drawing 5] It is the block diagram showing other examples of the important section of 

this invention. 

[Description of Notations] 

1 Optoelectric Transducer, 2 Correlation Duplex Sampling Circuit, 3 Clock Generation 
Circuit, 4 1/4 Counting-down Circuit, 5 Adder Circuit, 6 Dither Signal Generating 
Circuit, 8 Analogue- to-Digital Conversion Circuit, 9 Digital Integrating Circuit, 10 Latch 
Circuit, 1 1 Output Terminal 
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